Introduction
Most of Micro-Electro-Mechanical Systems have complicated structure and cross multiple physical coupled energy domains. The development of microtechnologies in the field of microsystems has generated wide interest in exploiting fast and accurate design methods to simulate entire system static and dynamic behavior. The typical MEMS can exchange or transform energy between different energy domains. The coupled effect between mechanical, electrical and thermal field used in MEMS transducer is shown in table 1. A diagonal entry represents a single physical field effect; an off-diagonal entry describes a coupling between different energy domains. Finite element and boundary element tools have been successfully applied for the design of micro electromechanical devices on the mulitiphysical coupled modeling. These numerical methods are highly accurate but are cumbersome and time consuming, i.e. can not perform the system-level simulation to overall system. Furthermore, if the systems contain the microelectronic element for switching the non-electric signals to electric signals or some else signal processing units, finite element or boundary element models are inappropriate. Therefore, the model order reduction technique has been extensively studied in recent years. 3 To whom any correspondence should be addressed 2007 
. One could convert the secondorder model into the state-space model but it destroyed the physical structure and increased the functions number. In order to reduce second-order model with certain numbers of matching moment ,there is a new second-order Arnoldi algorithm based on second-order Krylov subspace [11] , which can project (6) directly and the reduced order model is still second-order type. Second-order Krylov subspace is defined as follows:
where and
is called starting vector and is called basic vector.
For the second order system (6), the input and output second-order Krylov subspace defined in (8) and (9) The finite element analysis contain three steps: Firstly, the electric field equilibrium equation (11) is solved to get current density. 1 0, ,
where is current supply in unit volume, 
where , ,V are displacement ,temperature and voltage degrees of freedom and the assembly of system matrix M , , , , , , follow standard finite element methodology. , , represent the coupled effect attribute. Ansys solve these nonlinear functions using Newton-Raphson method.
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Conclusions
From the computing solution it is concluded that using reduced-order model based Krylov subspace has become a favorite topic for MEMS system-level simulation. It also can solve the coupled field effect and nonlinear problem combined with FEA, but this algorithm itself only used in time-invariant dynamic system and could not reduce nonlinear system immediately. The reduced order methods based Krylov subspace will be proved in later research.
